Effects of deletion of the tissue inhibitor of matrix metalloproteinases-1 gene on the progression of murine thoracic aortic aneurysms.
The cause of thoracic aortic aneurysms (TAAs) is poorly understood. Previous work has suggested an association between development of aortic aneurysms and matrix metalloproteinase (MMP) activity. We hypothesized that removal of the primary endogenous aortic MMP inhibitor (TIMP) through TIMP-1 gene deletion will increase TAA progression. The descending thoracic aortas of wild-type 129 SvE and TIMP-1 gene knockout (TIMP-1-/-) mice were exposed to 0.5 mol/L CaCl2 for 15 minutes, with terminal studies performed at 4 or 8 weeks. TAA lumen diameter was measured using confocal microscopy and normalized to the ascending aorta. In addition, sections were studied with in situ zymography and immunohistochemistry staining for MMP-9. Both wild-type [TAA/ascending ratio (mean+/-SEM): control, 0.85+/-0.02 (n=14); 4 weeks, 1.00+/-0.03 (n=13); 8 weeks, 1.05+/-0.10 (n=9)] and TIMP-1-/- [control, 0.98+/-0.04 (n=11); 4 weeks, 1.10+/-0.03 (n =21); 8 weeks, 1.22+/-0.09 (n=10)] groups developed aneurysms at 4 and 8 weeks compared with their respective controls (P<0.05). TIMP-1-/- animals developed larger aneurysms than the corresponding wild-type group (P<0.05). Aneurysms in the TIMP-1-/- group were larger at 8 weeks than at 4 weeks (P<0.05), which was not seen in the wild-type aneurysm groups. Both groups showed presence of MMP-9 in 4 and 8 weeks, most prominently in the adventitia and outer media. In situ zymographic activity was increased in the 8-week TIMP-1-/- group compared with wild-type. Deletion of the TIMP-1 gene results in increased and continued progression of aneurysm formation compared with wild-type mice in a unique TAA model caused at least in part by an alteration in the balance between gelatinase activity and its endogenous inhibition. Therapeutic strategies aimed at modifying MMP activity may reduce or prevent the progression of TAAs.